Insertion of CTCF-binding sites into a first-generation adenovirus vector reduces the innate inflammatory response and prolongs transgene expression.
We have made improvements to E1-deleted adenovirus (Ad) transducing vectors that both substantially reduce the innate inflammatory response provoked by the virus in BALB/c mouse ears and increase the duration of expression of the GFP transgene in BALB/c mouse liver. These improvements result from testing the hypothesis that induction of strong innate responses is primarily a result of the powerful enhancer contained within the strong CMV promoter activating expression of Ad genes retained within the vector. A DNA fragment containing four CTCF-binding sites, which was expected to act as a chromatin insulator, was introduced 5', 3', or both 5' and 3' of a CMV-GFP cassette in an attempt to reduce activation of Ad gene expression by the enhancer. The presence of this sequence in any of the configurations led to reduction of the innate immune response, as assayed by mouse ear swelling, to the low level induced by a virus deleted for the E1 region and carrying no introduced sequence. In addition, the duration of GFP expression in the liver more than doubled. The prolonged GFP expression indicates that GFP does not play the limiting role in shutting down vector expression. The CTCF-binding sequence introduced appears to act as a chromatin insulator in Ad DNA, but position-independence of the elements in reducing the innate immune response indicate unanticipated complexities in the mechanism by which Ad vectors induce innate immune responses.